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Pold(c)c
h4c<l,{,  [usr,,s

I)LI1 \vlIcll IcI (IOIIC sul)jccliwly 01 q~lnrllitolivcly  llIc
i(lca i s  10 a])]~ly  lIIC lilllilrd Ics(NIIccs  10 tlw aIca\ o f

~11 CitlCSl Iisk  w,l]ilc 1101 COllll)lC’tCl~ ip,llolili~, :111~ O f

111( ’111.

Stcl, ( 4 )  l’liolilifr ‘1’11(’ TCS(s

II CI’(IIC  (Iiscussi!lp, It}c ]Jliolilizillioll 01 Icsls, llIc

~~’la(ivcly  low COSI  o f  tcstillp, slImIld  lx NI(IICSSC(I,  A\
~,lcliously IIlcllliotlcd it] Slcl)  ( l ) ,  Illc 11)0s1
~x)rlslldillirl}’, ]Il(Ijccl Iusoulcc  is u<u:{lly sctw(lulc  lillw
[lot C(V.IS. Al) clf(M( i s  LIIIdCI  Way al  .I1’1. to idc]}lify

[IIC ;Ictu:Il  I) I(Ijccl costs of illl])lclltclllitlfi  vatious
Clclllcllls  or 111(’  ])1(1(111(’1  ilssllltlllcc I)lop,ldllls. ‘J ‘()
:i(lc(l  IIalcly  disruw II Icse flldillp,s  would tr lwyol Id llIc
SC()]W 01 this ]ml)c I, INII ‘1’al)lc 1  lIas Iwcli i[lcludcd
IICIC  [() illus(ralr llIc Ic’l:tlively sttIall  Cosls of lcslillf.

Total }IIojccl lrsl cos(s vtIIy co]lsidcttlt)ly duu 10
collll)lcxily, dcvclolllllclll II I(KIC, Illllllllcls  0 1
;l~s~llll)lics  tcs[cd, alId 10 sol IIc cxl CIIl accotltllill~,
I,lwliccs. }Iy lookillp, HI llIc lWILTII( of (01:11 ]Ilojccl
LXIS1 dcvolcd ({) clllritolllllclll;il  tcslitl~, llIc tcl:llivc
size, co]ll])lchily,  ald tilllill[!, oftl Ic cxl)cldilulus  CHII

2 l)tijllilioll of S] I: Icc.cltIi’( ~’l:twiflcalioll  alc I)cl
NASA NM I- SOI().l A a$ I(IICCIC(I  irl.ll’l  .1)- 14S9,
Flip,llt  l:q(lilnllctil  (’la< siflca(i(m :IIICI l) I(dUCl

ASSUJHIICC  l<cquilc}llcllt~, Jat,wtly  1990,  w .1I’1.  1)
8960,  Rev.  11, .1I’1 SlaIIdaId  fw l;lip,tll ltIslILllIIctIl
(“lawiflc[itioll  atid l’i~duc(  AwNItIricc  l<equitci]wll(<,
.I1lIIC 1993.

1,8, L, I

[,,’,1’
,1’) ,1,

t.<>,
,1, ,,, ,,

,1’),.  )

l,,, .!
,,,,, , ,,
,) W)I,

\!l:  (

{1’J,141

I)c Ilolillalizc(l. A s  SIION’11  ill COIIIIIIII lIVC, IIIC
Ill:tki]llu]l] lcsli]l~, cosl  i s  Its< llIa II S% o f  llIc 101:{1

])1 O;C(’I  d(’\’cl(q)lllclll (os1s :111(1 avcla~,c  al)olll IIalf  of
111:11 lIc Icc IIt;I~c. I f  ])io(luct ass LII:\IIcc,  quality

a\su IHIIcc,  aIId lcslitlp,  aI(. colllt)illcd,  tlIc avc Ia~, c

l)Iojcct cos(~ fol llIcsc f’oNI  lIIojcc(s i s  otIly 5’fi.

‘1’IIc  101;{1  costs 10 I a s])cciflc  clll’ito[]lllclll:{l  Icsl alc
difllc~lll  to isolalc. “l”tm ditc’cl accoIIIItal  Ilc coslx  i’ol
ttw (csl scl-u]),  facililics, illsttlllllclllti[io]l,  tilld lcsl
CICW do Imf acc(mIIl h II I:ttIy irldirccl  cliflitwctirt~,
costs 1~’(lili]c(l 10 sll[IIIOIl tlIc (csl. 101 Cxalll])lc,
ty],ical  ill-ll(msc  J1’I. costs  fm Vatious  a\scIIIIJly  ICW1
lCS(S ;IIL’  stKJ\i’11  ill ]“l~(l!c ?. A  Il]il\illlLllIl  cosl could

IIc cfilculdlcd usitl~, d;I[:I  of [Ilis  ly])c IIlullil,licd I)y ltlc

10 daysp~,. Y..~-,
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Vltl. Pyle) lhor~bc lt)clr/Vac [ PK
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f~gml 2, ly~)ical [r,~irc)r,[,lc,rjlf,l  TM Cc)slsp fir llm, w J1’1

IIIIIIIIKI  of Icsls a]d tile II UIIIIJCI  of :Iwc[lll)lics  10I a

sl)ccilk  lIt(jccl,

}l(INJcwI,  (Itis d o e s  II(I1 wwurtt fot d l:trt:ct cost

associ:tlcd \\ ’ iIll sul)l)ollill~, :Illalysls,  ]Ililllllcls,

]cvicil’cls,  olIsctvcls, :It Id ill :Ilm)ll)inp, (I1C Icalllillf,

c(lrvcfol Iwwol il)ck[lct icl)cc(l l)clsollllcl.  ‘I’l Ic])lojccl

l:ikil}wtcI c(wl dulirlp, llIc systct II lest I)cli(d IIIay lIc

Itlc]llosls ip,llif]cfllllo f[tll” ill(lil cctc(>sls  (lflcslillfl. I f
ttlc c(mloflcslillp  iscatcfully Illarlafwl it catl t)ckq)l



l(lllliJcly low. \\rtwll  ll]is (Jccul>, [l]c l)tio]ili7~(li(Jll
01 lcsli I)ccolllcs  less c1 ilic[ll.

l(VCII JVlI~II ICSI costs ;Ilc I)clci 10 d I]iillilll(]l]l [I ICIL.  aIC

u\il:Illy si~l]iflcall(  scltud(llc  c(ll]sllait]l  oll (tw uw of
llIc tliy,tl( lIdfd NJatc. 1( ]i);ty tm II 101 LS Iwl]cflc  ial 10
c]l]]~ll;liilc  OIIC  kitl(l o f  Ics[ ovct alloltlci  ill 01(101 [()
ol)(ilill [IIC lII[)\l  cotll’i(lctlcx’  wiltl u,l)a(cvcl  ICsou]ccs
ill{’ ilVilil:ltll C.

‘1’l]clc  i s  a  ~cIIc I:Il (J])irliorl 111:1( Illc asscllll)ly

lllcl:llill/\’ac  :111(1 111(’ Sys(clll Sol:ll Tl]cllll:ll V:lc.

(S’I’V) [US(S ;tlc  IIIC  III(,sl illl]]ot [:ttl( [cs[s  I,;iscd
IIlilll:ltily  01] lw,() olmc]va(i(ltls,  Filsl, IIIOS( ]JICJt)lCllls
:111’ di~covclc(l  it] II ICSC ICS(S atl(l SCC(JIKI,  II ICSC Ics[s
Ilsu;tlly  I)cst sitl]~lla(c (IIC itl-lli~,ll( cotditiotls. Al(ct
llm ltmttll:ll/vac  lcsls, Itlc Ill(}sl ]Jt(duclivc Ics[s Ilavc
l~ccll [IIC (Iytl:llllic (CS(S. As Illictocilcuit<  CVOIVC i]l((,
IIlolc  Colllj)w’1  (Icllscl colllj)ollctl(s, ” lihll tCS(\  aIL’

twrolllill~, illctc:lsill~,ly cffcctivc i]] localill~,

})ld)lcllls.~

‘1’IICIU i s  fli~lll Cxl)clicllcc llIdl  su~~csls  addiliorial
sysluIII.  lcvc] tcs(it]~,]ll:tyl)c llccdc(l  lolcducc it)-fli~llt
I“;iil(llcs.  l;iputc 3 isa])lol c)flllcctlllltll:lli~’c lIutIIIJcl

1 2 3 4 s f,

l)il]s I“1OIII 1.s11111(’11  (h 1(100)

l’ifiwlc 3, F;lilurc Ili<forj  of l“lalIel Hry SIIaccrl  IIfl

01 fli~,l]l c(juil,]llcllt fai]ulcs fot  f i v e  Jl)l.
illl(’t])l:ltlcl:lt)’  slIocccIaf’1. ‘1’tlisatl(i sitllilal  fli@ll[iat;l
I(N l~dtll] oll)ilcts lllalla~,c(i by (iSl;[~,4  ildicatc Illat
liic l“diiut~  18(cs Ilavc  1101 ]cvclcci  ofl’lwfmu l:lutlcil,
/\(i(iilio]laliy, silllilal (ia(d fto]ll  ])lcifiul]cil  Systclll

3 JI’l  II IICIII:II  I)(lc(IiIIctit  1)-11 ?95, I<cv. A,c]l(i[lc(l
llll\i![~llljlctll;ll ‘1’csl l;. flmtivc]mss  Atlalysis  I{ CIN)IIS,
scc(ittll ‘1’IYI’A ‘] ’()-()()()5 l)y [’. [;olllalex, I;A4[’  ‘1’cstillp,
Sip,tlillc:{llcc.  A])jil 199?.
4 hf ~12,~iCi,,  Jl~l, ]Il~CIII;I]  ]{CIXJII)  ctllillcd 1< ’1 ’01” Ill(clilll
Si~t~l’ic{~lj(  I<cslll( (]<1 St:. i;) Rclmtl,  l<lS1:.l<( 1631 ?-01),
lk’cclllilcl 1993,

[cslil]~ {it KS(’  Si]ou’s [11:11 liIct L’ i s  II() :t])])tcci:ti)lc

vlI;III~c iticx]ui]]lllclll I’tlil(lrt  Ialcsd[ lHUIICl I,S

I:l(ltlcl]cs:  llcccl[; lillly (I;lllt]latic  ;ITI(I [iw V:ICULIIII Of
slum (I(ms cl]alirc :1( lcas(  IIIC  c(iuil]llmtll  lcIIIi  Ictdl LIIc

ciis(liilu(iotl, A\ (itc f:lil(llc  late lI;IIICI  II cort(itlucs
(!lloll~,tl [IIC [11s( [R’(I [O []IIcC yc’:il S ( I f  fli~,il[ [IIC
ill)])iicaliorl  OJilla(iul(lalc f, Iour  Id lcs[itlf!,  is IcittfotL.e(l,

(’otllillu:llioll”  oftcstir]~ utltit tiIc]c i s  d ciIatIf,c  ill liIc

Id[c offdiiulLsl[l;ly  ir :Iiwtlct cli(clin IIml] s]wcifyi]l~
a IIlitlitlllllll  II NIIIt)CI of ()])clali]l~, 1]01!1s  imforc
iaull(’il.

S(cI, (5)-’l’ailol ‘I’tlc”l’cst l’l(>p[ ilt[l As A]~j~to])li:t(c

‘l’tic l[l(lst:ll ll)lo}~ti ;llcl; lii(J[itl~islil;it wl]icll}~lcsctvcs
lilt IIl:ixil]lulll al)j)lical)lc  :ICCUIIIUI:IIC(l cxl]ciicllcc yet
a(i(itcssrs  liIc imtliculdt  tIcwi\ 01:1 slmcif ’]c iJt(Ijec(. ltI

SOIIIC,  IJossii)ly  II IOSI, casrs  II() laiiO1itl~, of tlIC
slfIII(ia Icis  al ail i s  Illc II IOSI cco]iolliical atI(i

co]lwlvalivc  a] Ii II(IwlI ‘1’liis  is  bcc/Iusc IIIC lIt(Kws o f

l:lil(llirl~  ilsclf i s  cx]wi]sive it) 1)011) (illlc all(i
cll~,ilml  ill~.

‘1’iw (icvcloj)cts  of low C(W( illstrltrllcrl[s  a( J1’1.  lIavc
p,clIclalcci S[all(ial(l (l(wulIIctIls (icsclit)ill~, llIc ])t(ducl
aw\Itdt  Icc tcq~lilcllwtlts. ltlscr(s fol c;tctl illsllullwlll
clawiflcaliol] ;Itc])Ic-[I]){)IC)l’c(i  all(ic;llll)ci)ilysic[llly
co]jic(i  al](i illscllc(i illlo  tile insttulllcn(  projcc[
(icvcl(q)l[lclll  I)laII willla lllilliltllllllcosl.(”

(Ill l:li~,cl i,l(~jccls,  otlcc  tiw oi)vious  ]I(jrl[ll,])iic:li,lc
S[all(l;lr(l$m($  11’lllovc4i flolll :i])l({jccl lll(Killcl awlllallcc
1)1:111, Inilorirlp, oflcll f a l l s  ihlo  Ihlcc. catc.p,oiics;
lailorill~,  of Icvcls,  taiiotill~,  of collf]p,lliillio]ls,” atd
Iailolillf, o f  (es! Iecillliqucs. ‘1’ilc followillf, ltlicc.
cxallll)lcsatu inclu(ic(i  (oiil(lstri  llce:lciloflilcsc” lylrs
of t:tiiotit]~,7

(:1) ‘1’;lilo]i]l~,ofl.cicls-” ‘I’yj,icaiiy  at JI’l,,  tllcll’ i s
~o:i] 10 kcc])  IIlc jul]clioll le]II1)cI;IIHIc  of
sct]lico]l(i(lclol  clccllo]lics frolll  cxcccciill~, sl)ccif]cci
irvcis ill fli[litl i)ut to IC.sl llICIII a(  iligilct
lclll]lct:ltlll t,s(i[lt ill~, p,l{)lltl(i  Icslsiriotlicr IOaccclcl{ltc
Illc i(ic]lti{icatio]l  o f  l~otctllial c:IIly failulcs.
ll(m,cwl, itl:lsscllli)lics \\llctcsc \'cl:ti clif~c]c1llkill(is

5 J1’1. lIItCIII(I1 I) OCUIIICIII  1).11  ?95,1<cv.  A,ct]li[lc(i
ltl~,ir(~tilllcll[:il  ‘1’cs[ l:. flcc[ivc[lrss  A1lalysis ltclm~s,
wc[iojl T.’l’A ‘1”(). ()()1(, tjy (’, [;ot]zalcz)  ,4dcqII;Icy  of
l’tcl:{~lrjcil’I’cs(  itl~, }l:lsc(i(~]l  Fhly Llig,ilt  Atmlrmiics,July
1993.
‘)J1’].(i(,cLlljlctlt  1)-896 (}ctl[i[lc(i,  JI’I, S[all(l;llil  for l’li~,i]t
III<[IUIIICIII  (’l:,  <siflcatiol,  al, (lI>lo(l~lc[As  stllallce”
l<cqui[cl[w[ll<,  Jutm 1993.
‘1 l:k;i!l)l,lcs  t;lkcil  fl(,l[l J1’Ilrltcll]al l)ocur,lc[)t  1)-11 (>08,
l{c\’A, clllitlc(i [i[li(lclitlcsf[~!  ‘1’aiio[ill~  SIMCC ilatdwatc
l)csi~l)811(l’1’cs(,J~ltic  1994.



01 ])iiils  al Id/(11  (Iiffctctl( IIlalcliats  alc ])ackap,c(l
l(l~,clllct It]ctc  l]l[iy hc itlcolll])lllil]ili[ics  of allowal,lc
Ill;ixilllulll  tClll JK’la(lll(’S. ‘I’(J acllicvc IIIC (Icsilcd
Irlll])clallllc (Ill  Ollc C’OIIIIOK’111 a  1(’s1 Illay Cx]msc

allolll  (’1 Colll]mll(’111 [()  all cxccssivcly IIip,ll
ll’Ill])Cliltlll  C.

A  (ailolitlp  tccllriiquc h a s  Iwc]l (Icvclol)c(l  wllic}l
Icdu(’cs  ttlc  IIlaxillllllll 1(’s[ IClll]wtalal(’  lc\’cl  Ilat
CXICIICIS  tlIC  ICSI tillm it] accotdatm \vi(li aII Alllw]lius
Ic>laliollsllill Imd (MI cllclllic:il  lcaclio]l  liitcs. 8 ‘Jllis

acc(~ltll~lisllcs  Itw sall}c Icliat)ili(y ~,oals a (Ii ffcfcttt
w a y ,  i.e.  sltivcs 10 ]Ilail]laill llIc SaIIIC Icvcl of r i s k .

llt)lollurlalcly)  IIIC  Iilll(’  Cxlcllsioll  i s  ~clIcl ally  latpc
aIId a dcsi~,ll ctmn~,c is oflml  H twltcl  soluliotl” if it i s
])(wsit)lc,

(t)) ‘I’ailot ill~, of(~or]fip,(ll:  {tiolls”  -  OIIc oftl)clllosl
cflm(ivc awc IIi[)ly Icvc] Icsls  is Ilm ltwltllal  -vacua III
l e s t  w h i c h  ]uovidcs  a ~(md ap]noxilltaliot]”  of IIIC
lcl IIJmlalu  Ic d i s t r i b u t i o n  fol  ]IIml assclllt)lics.  l;(N
S(IIIIC  asscl[thlics,  Im[liculally (Imsc wi(ll low Jmwcl
(lissi]]alill~  coliljml]cli[s  al)(l wiltl  fcw IIlccllal)ical
illtelhlccst]c’lw’cell tllclll  fitd  allcal sill~, Il!ctcislil(lc
(Iiffctc]m ill lt~c lcIII]Ictal Lllc  dislritmli Oils if ttm Icsls
aIc mdaclcd i]} ail ]alhm Ilm vmlat II.

I:(M S(HIIC c(MIIIac-lms,  tlIct JIIa} vacuall)  facil i t ies aIc.
lill)ilc(l:{l)(l sllt,slillllillg allll,icl)l  fol \’ficlltllIIlcslscalI
IC]MCSCII( a savinr,s in titllc (M costs.  A J]’]  tailmiap,

~,ui(lclille fO]  It]is sulNlilu(iot19 c a l l s  fm all atlalysis

to slI(Jw l}Ial ttw telIIlwlalal12  disllit)alioli  i s  lIol
si~,llifictitl[ly  al[ctc(i  I)y IIlc alllt)ictll  Irx( coll(li[ioas.
ll(>wfc\cl, (lc])clIciilt~,{ Jt)t}]cclcsifirl  dclails, tl)ctu l]lay
Im aiI a(ldilioaal lisk illcullc(l bccaasc ltlc arlalysis
i t s e l f  i s  ]~(~t vclifid b y  tcsl. IIccausc of I}iis,
awct[lblics with hi~ll power dissipatio~,  c(JIIi]mIclIls
0 1  I f .  coll)])ollcllts” alc .pcm)ally [Iicvlllally  lCSIC(l

olIly aa(kt vacuul II coldilions.”

( c )  ‘1’ailolinp, of I’csl ‘1’cctlaiqucs -  Rcscatctl  fo]
illli)lovcd  tc.still~,  tccllhiquc.s  is a c(mtilmih?.  aclivity.
III Itr alca of iltl{]]oviap,  ttlc silllalalicm  of tlIc  Iaulwtl
cllvilollllwllt,  a sip,ljificall(  illl])lovc~l~cllt Ilas lrcII

(Icvc101)ccI f o r  cclllllollil)g vil~la[io~l  Icsls.
‘1’lttcli(i(~ll:{lly,  (hc Iauach c.r}vil(u~llmt~i  h a s  bccll
silllulfi(d \villl  vihti lion tcsls  cicsip,lm(l (() t)lwkct,
wi(ti a Ilmlr,ih, llIc lIIcasulc.cl  accc.lcla(iml lcvc.ls o f
l)lcvious lal)llct)cs of thc Sanlc laullct]  vclliclc  m
callic[. A  IICW IIIC(II(XI usirlx  f o r c e  lill~i{illp, as all

s lt,i(l,l, r, l,ltrl’Ci-OO1 Ctllitlc(ll.cvcl  all(i I)uttlli(mofllic
AsscIIildy 1.CWI  ‘1’hci tlml Vacumlj ‘1’cst f(n 1:.lectlcmic
Assct]]t,lics,  lkt~ruary  1994.

91tJid,  pp,, 14,1<’1’<i-(K)? c]]titlcd’l’llerll~al Vaeaa)ll  vs.
‘1’c]l]l,cla(urc. Attl](ml)ljclic ‘1’CSIS  of lJipll[ l’lectrmirs
Asscll)t,lics,  Jarlua]y  1994.

a(l(liliollal  COIIIIOI  [mIalIIc[cI  i s  IIOW Iwilip, used  a t
J] ’l., ]o

OIIC of llIc difflcallirs of lttc ;Iccclcl:il  ioll-corltrollc(l
a[)l)l(mcl] is tile siplliflcarlt  (Iif[k[clm ill ttlc dynalllic
i]ll}dalicc bc(wccli  a  Sttakct  :ilId (lIc actual fli~lll
itl[c[facc. Solllcliillcs elahoralc flX(Ulirlr, i s  Ltscd (o
lmltial]y  c(JtIIJ,c]Isalc 101 IIiis IIlislllatcll  ill IIIaW aIId

Slifftlcss,  I)al oflcrl  tltis iasl  [[aasfc[s  [tic \IlolllCIII
folIII tllcsl)[t(.ccl  ilft-sliiikc;  il](cll:icc  lolllt’s l,:tccclt{fl-
fixtatc’ ill(ctfacc.

lillCCC1ll  yc;ils,  folccp,ap,csl  l:l\’ct)ccll irlll~lovcdall(i
alc Iiow avail ahlc  fot IIwaslllillg flif,llt  irltctracc fot~’cs

aad fol conllolliils \~it)[ati(J1] lcs(s. Ttlcsc fOlcc-
lilrlititl~  test coalrol IIlcttlods alc caIIcIItly

ill)ldclllc[llcd  as t[liloli l)~~lli(lcli  rlcsl)lilli:lrily  hccaasc
Of (t)C ]illlitC(]  fil][(JlllIl Of f]ifil)[ l] Ic[i<lll L’l IICl]lS. With
IIlotc  p,cr Icral usar,c  and flip,tl( Cxl)ciic]lcc  ltlcy  aTc
dcslird tobc a(lq)tc(l  asll’viscdor  altclllalc  slatIdaI(ls.

“1’tlis cxallil)lc o f  tfiiloiillp,  i s  1101 so IIlactl  aII

out  fittillp,  o f  a  l)lojcct wittl  a  cusloIII ])loduct

assll  Iallc’c ICsl j)lop,lalll as it is a II Icans of
tlansiliollill~,  to a rlcw staldald,

CUollclusiolls”

‘1’llis  l~alml o]] slratc~ics fm tail(uillp,  s]mccclfifl  tcs[
staldaldsll astwllla({v  (~catc(l fol atdcaatimd a~,ainsl
tailolinp,  A]q]]ic(i Scltsil)]y [iIId  Calc.fa]]y,  (:ti]olillp,
can illlI~ro\’c  tlIc Icst cffcctivcncss and lclax
cotlsllaints orI ccllail]  J)lojcct  Tcsoalccs, illclll(lillg,
wcif:ll[, ]mvct, COSI,  ail(l schcdulc  titl]c.  0 1 1  tlIC  olhfN

tmtl(l, laitotin~ aI~lo(lucl  assardl]cc ]IIO~IaIIi  u s u a l l y

irtca]lcs  Sot  IIC  clcl IIclIt of )iSk alt(l lIIay cost IIlolc
silllj)lyt)cc:i(lscc)f  lhcdcjmllalc  frolll tl)c. st:{ll(ltil  (liy.c(l
(Iocllll]ctllaliotl,”  fa]liilial  l)loccdufcs,  nh(l avai lab le
fwilitics.

‘1’ttc  lalc of cquil,lllc~lt  Pdilulcs  lyI,ically  }Ias not
Icvcld offdulins ttm fllst ttlicc. ycals af(ct  lauact].
‘1’llis sap,p,csts I}lat illtl)l(j\’c.lllcltts  itl lIIC I)te-laaocll
tests Ijlop,lallls  atc lIccdc.d. Wittt  schcdalc.  aid costs
illclca\illfily c(msllaiac(l ill t}tc (Icvclo})lilc]lt ofs])zice
hal(lwatc, tai](Hillg, t e s t  J)lo~,IalIIs  tosl)ccific ])1 Ojccl

ncc.(lsal)d lcsowccs t)cc(mm esscatia]. ‘1’tm  stlatc~,y

l) Ic.sclItc(l i s  not atliqac t)at scvvcs a s  a  IIIo(icl  fol a

systcll)atic dctcl)]]illatioa o f  tailoJ-llla(lc (Cst
])to~lfillls.

1(1 I[,i(l, pp,,??,~l’c;-()()1 Clitit]cd  ~;ai(iclines for
‘j’ail(~rillp Vit][ti[iorl ‘1’CSIS Llsirlp,  I~oIce l.ill]itillr,, hlarch

1994.


